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(54) Control of gearshrfting in an automatic transmission in series with a manual range gearbox 

(57) An automatic transmission 12 is provided along with a range change transmission 14 for providing high 
and low ranges. A sensor 40 senses the selection of a range change and directs a signal to a transmission 
controller 24 for the automatic transmission. The controller operates a selector 32 of the automatic 
transmission 12 to select a gear ratio which is appropriate to the new ratio in the range change transmission 
14 and which will maintain the momentum and smooth progress of the vehicle. 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1995 
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A MOTOR V FHTrT.P TRANSMISSION 



The invention relates to motor vehicle transmissions 
and is particularly concerned with transmissions of the 
kind where a main change speed transmission is in series 
with an auxiliary change speed transmission to provide high 
5 and low ranges. 



multi-purpose four wheel drive vehicles which are designed 
for on-road and off -road use. When a range-change is made 
in the auxiliary change speed transmission to provide a 

10 high or low range with the vehicle moving, the driver of 
the vehicle normally needs to select the correct ratio in 
the main change speed transmission to maintain the momentum 
and smooth progress of the vehicle. For example, changing 
into the high range may require the driver to change down 

15 from fourth ratio to second immediately after making the 
range change . 

Where the main change speed transmission is an 
automatic, the transmission control can detect the new 
conditions of engine speed and torque following a range 
2 0 change from Low to High and vice versa and change ratios 
accordingly. However, this reactive type of control causes 
•a further variation or interruption in the power applied to 
the road wheels immediately following the interruption 
caused by the range change itself and may cause additional 
25 driving difficulties under extreme conditions. 



A typical application of such transmissions is on 



An object of the present invention is to provide an 
improved transmission of the kind referred to where a 
change of ratio in the main change speed transmission is 
made in response to a range change . 

i According to the invention there is provided a motor 

vehicle transmission comprising a main change speed 
transmission, a transmission controller for controlling the 
ratio of the main transmission in response to vehicle and 
driver parameters, an auxiliary change speed transmission 
in series with the main transmission to provide high and 
low ranges, the main and auxiliary transmissions being 
driven in use by an engine of the vehicle and driving road 
wheels of the vehicle, shift means for changing between the 
low and high ranges in the auxiliary transmission under the 
direct control of the vehicle driver and a sensor for 
sensing selection of a range in the auxiliary transmission 
and providing a range change signal in response thereto, 
the transmission controller being responsive to the range 
change signal to select an appropriate ratio in the main 
transmission following a range change. 

Preferably the transmission controller is responsive to 
engine torque and the ratio selected in the main 
transmission after a range change is dependent on engine 
torque immediately before the range change. Conveniently, 
the transmission controller is responsive to the road speed 
of the vehicle and the ratio selected in the main 
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transmission after a range change is dependent on road 
speed immediately after the range change. 

The transmission controller may be responsive to the 
acceleration of the vehicle and the ratio selected in the 
5 main transmission after a range change is dependent on the 
acceleration during the range change. This is conveniently 
achieved if the transmission controller is responsive to 
the road speed of the vehicle and the vehicle acceleration 
is derived from road speed measured over a short period, 
10 e.g. from the beginning to the end of the range change. 

Conveniently the transmission controller is responsive 
to engine speed and the engine speed is controlled by the 
transmission controller during a range change. 

Operation of the auxiliary change speed transmission to 
15 effect a range-change initially may be used to cause the 
transmission controller to select neutral in the main 
change speed transmission to facilitate the range change to 
be made. This allows the transmission controller shifts 
the main transmission from neutral to the new ratio after 
20 the range change has been made. 

A vehicle transmission in accordance with the invention 
will now be described by way of example with reference to 
the accompanying drawings in which: 




Fig 1 is a diagrammatic view of a transmission in 
accordance with the invention and 

Fig 2 is a flow chart setting out the order in which 
the transmission operates during a range change. 

Looking at Fig 1, an engine 10 drives a main change 
speed transmission 12 which transmits drive to an auxiliary 
change speed transmission 14. The auxiliary change speed 
transmission 14 drives front and rear wheels 16, 18 of a 
vehicle 20. 

The main change speed transmission 12 is conveniently a 
so-called automated manual type, e.g. as described in 
GB 2 2 07 715, where a manual type of constant mesh 
transmission has gear ratios changed by servo actuators and 
the main drive clutch is controlled automatically. 
However, other automatic transmissions may be used, 
including torque converter/epicyclic types and known types 
of CVTs, e.g. belt or toroidal. 

A selector 22 for the main transmission 12 is provided 
in known manner and connects to a transmission controller 
24 which receives various inputs in response to vehicle and 
driver parameters, for example, from a throttle position 
sensor 26 to provide an indication of engine torque, from a 
crank shaft speed sensor 28 to provide an indication of 
engine speed and from a road speed sensor 30. The selector 
22 for the main transmission 12 is movable manually into an 
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appropriate position represented by the well known gate 
arrangement PRNDL for an automatic transmission. The 
controller 24 is arranged to operate ratio selectors 
indicated generally at 32 in the main transmission 12. 

5 A control module 34 is provided for the auxiliary 

transmission 14 and operates an actuator 3 6 of known kind 
for selecting high and low ranges. A selector switch 38 is 
provided for manually selecting the high (H) or low (L) 
range. A sensor 40 in the control module 34 is connected to 

10 the controller 24 whereby on selection of the high or low 
range, the sensor 4 0 directs a signal to the main 
transmission controller 24 indicating that the range change 
is about to be made. The controller 24 causes the 
appropriate selector 32 to select neutral in the main 

15 change speed transmission 12 to facilitate completion of 
the range change in the auxiliary change speed transmission 
14. The controller 24 then determines the optimum ratio in 
the main change speed transmission 12 for maintaining 
momentum and smooth progress of the vehicle and causes the 

20 . appropriate selector 32 to select the most appropriate 
ratio. Where the PRNDL selector 22 includes an option to 
select ratios manually, this selection would normally be 
overridden by the controller 24 but with the selection 
before the range change taken as one of the parameters. 

2 5 Fig 2 shows an operating sequence 1-5 from the point 

that a range change is selected in the auxiliary change 
speed transmission 14. It will be noted that on selecting 




s 
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the range change, the main change speed . transmission 12 
undergoes a shift to select neutral whereupon the range 
change is then made. On sensing parameters such as engine 
torque, engine speed and/or road speed, the main change 
5 speed transmission 12 is then controlled to select from the 
neutral position a ratio appropriate to maintain the 
momentum and smooth progress of the vehicle. Engine torque 
is preferably measured before the range change so that the 
ratio selected in the main transmission 12 is matched tc 

10 the immediately prevailing conditions, e.g. uphill, 
downhill, soft sand etc. A further indication of 

prevailing conditions is the vehicle acceleration (which 
includes deceleration) . This may be derived by measuring 
road speed over a short period of time, e.g. from 

15 immediately before to immediately after the range change. 

Where appropriate, the range change could be made 
without shifting the main change speed transmission into 
neutral, i.e. with a ratio selected. This would be 
particularly possible where the transmission controller is 
20 responsive to engine speed and also control^ the engine 
speed during a gear change. 

In place of the switch 38, control module 34 and 
actuator 36, a direct manual shift of known kind may be 
provided for the auxiliary transmission 14 to select high 
25 and low ranges. The sensor 40 would then directly sense 
selection of the high or low range, e.g. by microswitches 
or a Hall effect proximity sensor on the gear shift 



mechanism.. This would also be an alternative where the 
switch 38, control module 3 4 and actuator 3 6 are used as in 
Fig. 1 and may have advantages in that any lag or failure 
in these components would not cause premature or false 
selection of a gear ratio in the main transmission. 
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CLAIMS 

1. A motor vehicle transmission comprising a main change 
speed transmission, a transmission controller for 
controlling the ratio of the main transmission in 
response to vehicle and driver parameters, an auxiliary 
change speed transmission in series with the main 
transmission to provide high and low ranges, the main 
and auxiliary transmissions being driven in use by an 
engine of the vehicle and driving road wheels of the 
vehicle, shift means for changing between the low and 
high ranges in the auxiliary transmission under the 
direct control of the vehicle driver and a sensor for 
sensing selection of a range in the auxiliary 
transmission and providing a range change signal in 
response thereto, the transmission controller being 
responsive to the range change signal to select an 
appropriate ratio in the main transmission following a 
range change . 

A transmission according to Claim l in which the 
transmission controller is responsive to engine torque 
and the ratio selected in the main transmission after a 
range change is dependent on engine torque immediately 
before the range change . 

A transmission according to any preceding claim in 
which the transmission controller is responsive to the 
road speed of the vehicle and the ratio selected in the 



main transmission after a range change is dependent on 
road speed immediately after the range change, 

A transmission according to any preceding claim in 
which the transmission controller is responsive to the 
acceleration of the vehicle and the ratio selected in 
the main transmission after a range change is dependent 
on the acceleration during the range change. 

A transmission according to Claim 4 in which the 
transmission controller is responsive to the road speed 
of the vehicle and the vehicle acceleration is derived 
from road speed measured over a short period. 

A transmission according to Claim 5 in which the 
short period is from the beginning to the end of the 
range change . 

A vehicle transmission according to any preceding 
claim in which the transmission controller is 
responsive to engine speed and the engine speed is 
controlled by the transmission controller during a 
range change . 

A vehicle transmission according to any preceding 
claim in which the operation of the auxiliary change 
speed transmission to effect a range -change initially 
causes the transmission controller to select neutral in 
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the main change speed transmission to facilitate the 
range change . 

9. A vehicle transmission according to Claim 8 in which 
the transmission controller shifts the main 
transmission from neutral to the new ratio after the 
range change has been made . 



10. A vehicle transmission constructed and arranged 
substantially as described herein with reference to the 
accompanying drawings . 
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